The development of the microfinance sub-sector in Kenya is seen as a favourable catalyst for increasing performance of Micro and Small Enterprises (MSEs). Despite the development, MSEs continue to suffer from high levels of financial exclusion and shortage of operating funds. This scenarios raise policy questions on whether participation in microfinance has effects on performance of MSEs. While past studies on this relationship have demonstrated that the effects are mixed, an understanding of the effects on participation of microfinance on different segments on MSEs -especially the youth and women owned businesses and age of businesses, is necessary in designing relevant policy changes in the MSE subsector. To address this, the study used the 2016 FinAccess Dataset and estimated these effects using the propensity score matching technique. This model was considered suitable since it accounted for potential endogeneity biases associated with self-selection into participation, unobserved entrepreneurial abilities and risk taking behaviour of MSEs. Apart from showing that participation in microfinance has positive effects on performance of MSEs, the study has demonstrated that there is presence of constraints limiting the impact of microfinance especially in firms owned by the youth and women. As such, there is need for policy and product designs to address these hindrances even as participation in microfinance is encouraged. Based on the results, it is recommended that government and microfinance providers should design policies and products that increase firm participation in microfinance. This may be through scaling up financial literacy programmes and encouraging acquisition of permits. Finally, policy should address obstacles that hinder the youth and women owned MSEs from benefiting from microfinance.
Introduction
The emergence of microfinance provides an avenue for provision of various services to the MSEs such as microcredit, microsavings, microinsurance, financial literacy services, training and business networking. These services are often designed in relatively small transactions and are accessible and affordable to the MSEs (Copestake et al., 2001; Tedeschi, 2008) . Therefore, participation in microfinance can help MSEs overcome challenges such as inadequate capital, lack of access to affordable credit, lack of collateral and inadequate managerial and technical skills (Republic of Kenya, 2013a).
In Kenya, MSEs are well recognised in the Kenya Vision 2030 as drivers of economic growth and employment (Republic of Kenya, 2007) . On its contribution to economic growth, the sector accounted for 33.8 percent of the Gross Domestic Product (GDP) in the year 2015 (Republic of Kenya, 2016) . This share was an increase from 18.4 percent in 1999 when the country had its first MSE baseline survey (Republic of Kenya, 1999) . Regarding employment, the sector employed at least 14.9 million people in 2015 accounting for at least 90 percent of the total employment in Kenya. Overall, micro enterprises comprised 81 per cent of the total employment while the remainder was for small and medium enterprises (Republic of Kenya, 2016) .
The MSEs in Kenya are characterised by the licensing status, number of employees, registration status and economic activity. Overall, there were 7.4 million business establishments in Kenya in the year 2015. Of all these establishments, 1.5 million businesses were licenced while 5.9 million were not. On classification by number of employees, 81 percent of the total businesses were microenterprises (1-9 employees) while 19 percent were either small (10-49 employees) or medium enterprises (50-99 employees). On registration status, 73 percent of all businesses were under sole proprietorship while the rest included, partnerships, groups, cooperatives, private companies and public companies. (Republic of Kenya, 2016) . Considering the levels of business income, the sector reported an average normalised monthly turnover (in the period 2011-2016) of Kshs 635 billion of which Kshs 569 billion were due to licenced businesses while the difference accrued to the unlicensed businesses (Republic of Kenya, 2016) .
Given the contribution of businesses in supporting the economy, the Government of Kenya has initiated a number of policies and programmes including; Sessional Paper No 2 of 1992 on Small Enterprises and Jua Kali Development, Sessional Paper No 2 of 2005 on Development of Micro and Small Enterprises, Micro and Small Enterprises Act of 2012 and creation of government administered funds. The overall thrust of these policies was to overcome challenges faced by MSEs including; limited access to financial services, high transaction costs, inadequate business skills, lack of business networking and limited access to appropriate technology (Republic of Kenya, 1986; 1992; 2005; 2013b) .
A key development from these initiatives was the emergence of microfinancea subsector viewed as a catalyst for enhancing MSE performance in developing countries (Demirguc-Kunt & Klapper, 2012; Rooyen et al., 2012) . Through some of these policy efforts, the microfinance sub-sector has recorded considerable developments including; increase in gross lending by leading microfinance banks from Kshs 707 million in 1999 to Kshs 254 billion in 2015; increase in the number of licensed microfinance banks from one in 2009 to 13 in 2016 and; increase in the usage of informal microfinance from 32 percent in 2006 to 41 percent in 2016 (Republic of Kenya, 2012; CBK, 2015; CBK, KNBS & FSD-Kenya, 2016) .
Typically, the emergence of microfinance is potentially a suitable alternative in addressing financial exclusions of MSEs. This is because microfinance attributes can address financial access challenges such as stringent collateral requirements, adverse selection and moral hazard and lack of business support services (Armendariz & Morduch, 2005) . Therefore, MSEs who would ordinarily be excluded from accessing finance from mainstream financial providers should access these services through microfinance providers. Despite the development of the microfinance subsector in Kenya, MSEs continue to face challenges of access to affordable finance thus affecting their performance.
In the period 2011-2016, at least 2.2 million businesses closed with the average age of closure being 3.8 years.
The main reasons of closure were financial exclusion and shortage of operating funds, among other challenges (Republic of Kenya, 2012; Republic of Kenya, 2016) . Of these businesses that closed, about 46 percent of them closed within the first year of operation. In addition, businesses that were under two years of age were the most vulnerable to closures as they accounted for 61.3 per cent of the total closures (Republic of Kenya, 2016). Moreover, the Medium Term Framework II (2013-2017) of the Kenya Vision 2030 plan indicated that high levels of exclusion from financial services, low utilization of financial services and inadequate access to finance are some challenges that continue to affect performance of MSEs (Republic of Kenya, 2012). Therefore, an understanding of how microfinance affects MSE performance is necessary for designing policies towards addressing some of these challenges facing MSEs. This particularly important for the government in terms policy design of using microfinance to support youth and women -owned businesses. Also, this information may help the providers to design products and incentives that would promote uptake of microfinance products by MSEs.
The nexus between development of microfinance and financial exclusion of MSEs raises policy questions on whether participation in microfinance has effects on MSE performance. Studies on this relationship, have demonstrated that the effects are mixed (Copestake et al., 2001; Copestake et al., 2005; Tedeschi, 2008; Augsburg et al., 2015; Banerjee et al., 2015; Tarozzi et al., 2015; Crepon et al., 2015) . While these studies are useful for policy design, an understanding of the effects of participation of MSEs in microfinance on different segments -especially the youth and women owned businesses and age of businesses, is necessary in designing relevant policy changes in the subsector. Also, the study will account for the significant microfinance developments that have taken place in Kenya in the last decade. Therefore, the objective of this study is to determine the effects of participation of MSEs in microfinance on their performance in Kenya.
Literature Review
The theory of a firm is one of the neo-classical theories that can be used to describe the behaviour of a firm in relation to profit, production and cost. The earliest foundations of this theory date back to the works of Smith (1776), Knight (1921) and Coase (1937) who stressed that firms sought to achieve the objectives of profit maximisation, production maximization and cost minimization. Based on this foundations, the effects of participation of MSEs in microfinance on their performance is based on the theory that a firm seeks to maximise its profit subject to a production constraint. A firm with multiple inputs and multiple outputs seeks to maximize its profits with an optimal indirect profit function which can be written as Where π (p, w) is profit of the firm, p is output price, w is input price, y is vector of outputs and x is a vector of inputs.
To characterise how microfinance influences firm profit, the reduced-form optimal input demands and output supply functions can be modified to incorporate participation in microfinance as one of the choice variables. An extended indirect profit function thus becomes
Where m represents participation in microfinance and F h is a set of firm, firm-owner and institutional characteristics.
Equation 2 implies that participation in microfinance is one of the choice variables that can affect the profitability level of MSEs. It is assumed that MSEs who are undercapitalized or excluded from the formal financial markets can borrow from a microfinance to expand their capital inputs and in turn increase their profit through higher output. This may be through purchase of productive assets such as machines to increase production, investing in new technology and increasing human capital (Zeller, 1999 and Arun et al., 2009) . As production expands, the production constraint is relaxed thus increasing the overall profitability of the firm.
Since participation in microfinance is a discrete variable, the use of first order conditions cannot yield an interior solution to an optimal microfinance level (Key et al., 2000) . The optimal choice for participation in microfinance, can only be derived by the firm`s comparison of profits in the two regimes. Firms will choose to participate or not by comparing the level of profits due to participation with the level of profits due to non-participation and will choose to participate if the profits due to participation ( ) are greater than the profits due to non-participation ( ) such that
It is on the basis of this comparison that the effects of MSE participation in microfinance on their performance is analysed.
On the empirical front, studies by Copestake et al., 2001; Copestake et al., 2005; Tedeschi, 2008; Gubert & Roubaud, 2011; Augsburg et al., 2015; Banerjee et al., 2015; Tarozzi et al., 2015; Crepon et al., 2015) generated mixed results. While these results may be useful in addressing policy gaps around financial exclusion of MSEs, the studies did not capture the microfinance effects on certain key segments of MSEs such as age of businesses and performance of both youth and women owned enterprises.
Methods

Theoretical Framework
To estimate the effects of participation of MSEs in microfinance on their performance, a treatment effects model was considered. This was due to the need to address potential endogeneity biases associated with unobserved variables. These biases may be associated with entrepreneurial abilities and risk taking behaviour of the firm (Tedeschi, 2008) . To account for this biases, the Propensity Score Matching (PSM) by Rosenbaum and Rubin (1983) , was used.
PSM is a non-parametric technique which does not depend on the functional form or distributional assumptions of a model (Rosenbaum & Rubin, 1983) . The method is used to match observations of participants and non-participants according to the predicted propensity scores of the treatment variable. The matching procedure creates the conditions of a randomized experiment in order to estimate a causal effect of the variables. The coefficients of the matching process enjoy unbiased and consistent estimators (Awotide et al., 2015) . The first step of the model was to estimate the propensity score of participation in microfinance. The propensity score is the conditional probability of assignment to a particular treatment given a vector of observed covariates (Rosenbaum & Rubin, 1983) . Since this is a non-randomised experiment, the propensity scores are almost unknown but may be estimated with observed data using one of the common approaches such as probit regression.
To generate the probit model, let be the profit of a firm that is due to participation and be the profit of a firm that is due to non-participation. For firms to choose to participate or not, it must that they have an unobservable critical level of profits that would make them take the decision. The critical level of profits may be given as
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Equation 5 implies that firms will participate in microfinance ( 1  i F ), if the critical profit is greater than zero, otherwise, they will not participate (
The probit model to be used can be specified as
T is an observed vector of the firm, firm-owner and institutional covariates that affect participation in microfinance,  is a vector of unknown parameters,  is a random error term and  is the cumulative distribution function of a standard normal random variable, that is, a normally distributed random variable with mean of zero and a constant variance for the error term (Verbeek, 2012) . Using the probit model in Equation 6 , the propensity score was estimated as
is conditional probability of assignment to participation in microfinance (treatment) given a vector of observed determinants of MSE participation in microfinance (T).
To ensure that the propensity scores can be used for matching, two assumptions must be satisfied. First, the model assumes the unconfoundness or conditional independence assumption which may be stated as
, T are as before, F is the treatment (participation) and  means independence. Equation 8 implies that firms have the same distribution for their outcomes, regardless of participation or non-participation status. Given this assumption, it becomes possible to construct a suitable simulation for estimating the participation effects (Verbeek, 2012) .
Second, the common support or overlap assumption assumes that the propensity scores ) / 1 (Pr( T F i  are bounded between zero and one such that
The second assumption assumes that all the treated units have a counterpart in the control population. If any of the propensity scores are equal to zero or one, then these will be outside the region of common support and will not be successfully matched. If these two assumptions are satisfied, propensity scores can be successfully matched using a suitable matching algorithm. In the study, nearest neighbour matching (NNM) algorithm was considered suitable since in the case of large samples, it can minimise bias during matching and also produce good quality matches (Smith & Todd, 2005) . In matching, the propensity scores were compared between the treated observations (participants) and control observations (non-participants) such that the differences or Average Treatment Effect on the Treated (ATET) in the outcome variable (firm income) could be attributed to participation in microfinance. The ATET can be defined as
the expected outcome of treated firms conditional on participation and
is the expected outcome of the non-treated firms conditional on participation.
Empirical Model
Based on Equation 10, the PSM model estimated the ATET as
is the expected annual firm income of treated firms conditional on participation and
is based on a simulation of what the firm income would have been for the participating firms had they not participated.
Data and Variables
To achieve the objective of the study, data was collected from the 2016 FinAccess dataset. The data is a cross-sectional survey that was conducted by Central Bank of Kenya, Kenya National Bureau of Statistics and FSD-Kenya in the year 2015. The dataset contained modules whose data included that of firm, firm-owner and finance variables. Table 1 presents the definition and measurement of variables used in the study. 
Results and Discussions
Descriptive Statistics
The descriptive statistics of the variables that were used to analysis are described in Table 2 From Table 2 , the total sample used for analysis was 1,827 micro and small enterprises (firms). Of the sample firms, about 25 percent participated in microfinance while 75 percent did not. This implies that microfinance credit use is still low among firms. While this level of use is low, microfinance use is higher compared to commercial bank finance whose level of use was 6.26 percent. Therefore, more MSEs were thought to use microfinance services than the formal banking services for their business needs. Overall, the variables of annual firm income, number of business units, age of firm owner, number of employees, education (no education), education (secondary), financial literacy level of owner, numeracy level of owner, ownership of radio by owner and business permit demonstrate that their exist differences between participant and non-participant firms. However, a direct comparison of the differences between these two regimes in order to determine microfinance effects may be misleading since it does take into account the endogeneity and self-selectivity of the choice to participate or not.
Effect of Participation of MSEs in Microfinance on Their Performance
The first step of PSM was to estimate a binary probit model given the MSE`s probability of participating in a microfinance. The probit regression was estimated using the maximum likelihood estimation procedure (MLE) and the output is presented in Table A1 in the appendix. Based on this output, a number of post-estimation diagnostic tests were undertaken to check for validity of the model. A multicollinearity test done using the Variance Inflation Factor (VIF) showed that the model did not suffer the problem as all the VIFs for all variables were less than 10. The results of the Link test, Hosmer-Lemeshow test and Langrage-Multiplier test showed that the model was correctly specified, the data was well fitted and there was absence of heterokedasticity (see Table  A2 ). Overall, the diagnostic tests show that the probit model was suitable for generating propensity scores.
After the propensity scores were obtained, a matching process using the nearest neighbour matching (NNM) algorithm was conducted. In the matching process, the propensity scores were compared between the participant and non-participant firms such that the differences in the annual firm income could be attributed to participation in microfinance. To check for robustness of the matching process, the model was subjected to two tests. First, the results in Figure A1 showed that there was considerable overlap of the propensity scores between the treated and control variables thus matching would be successful. Second, the results of the balancing test in Table A3 show that there were no significant differences of the covariates after matching as all the p-values of the test for differences in the covariates were statistically insignificant. Therefore, the balancing test demonstrates that matching was successful.
To calculate the effect of microfinance participation on MSE performance, the difference in average firm income between the two matched groups was estimated as shown in the next table. Table 3 shows that the positive and statistically significant value for ATET was Kshs 36.660. This implies that, on average, the annual firm income increased by Kshs 36.660 when a firm participated in microfinance. The finding of this study is consistent with that of Crepon et al. (2015) who found that microcredit significantly increased firm income in Morocco where, on average, 65 percent of the firms from the sample had their average income increase by 40 percent as result of participation in microfinance. Tedeschi (2008) whose study was based in Peru, also found that microcredit increased microenterprise income for those micro entrepreneurs who chose to access microfinance loans. Their results were robust across both weekly and monthly enterprise income using a quasi-experimental technique as well as fixed effects. This study however, contradicts the studies by Tarozzi et al. (2015) in Ethiopia and Banerjee et al. (2015) in India who did not find any evidence of microfinance effects on entrepreneurial income except at the very top of the profit quintile. In addition, a study by Augsburg et al. (2015) in Bosnia and Herzegovina found mixed effects of MSE participation in microfinance on firm income.
The findings of the study propagate the view that microfinance services can help MSEs increase their entrepreneurial income. As these services are often in relatively small transactions, accessible and affordable, the MSEs can utilize them to meet their business liquidity needs, build technology stock, invest in productive assets, manage their working capital and expand their enterprises (Copestake et al., 2001; Tedeschi, 2008) . Many of the MSEs can overcome the challenges they face such as inadequate capital, lack of access to affordable credit, lack of collateral and inadequate business skills (Republic of Kenya, 2013a).
To further assess the distributional effects of microfinance on MSE performance, the study considered aspects of gender of the owner, age of the firm and age group of the owner. The aspect of gender is justified on the premise that microfinance has been promoted as a tool for enhancing entrepreneurship especially among non-collaterized women (Yunus, 1999; Zeller, 1999) . The variables of age of firm and age group of owner are motivated around the need to understand how government efforts to offer microfinance-type services to the youth enterprises may affect MSE performance (Republic of Kenya, 2011). The results of these effects are presented in the table that follows. Note. The asterisks ** and * denote level of statistical significance at 5% and 10% percent; AI Robust Standard errors are used to generate heteroskedastic-robust variance estimators to correct for potential heterokedasticity (Abadie & Imbens, 2002) . Source: Own Computation from Study Data (2017). Table 4 reveals that on gender of firm owner, the value for ATET was 24,134 with ten percent level of significance on male firm owners only. This finding suggests that on average, microfinance had an effect on male-owned firms only. This scenario is interesting since microfinance is promoted to support female entrepreneurs more than male entrepreneurs. This result is consistent with that of Karlan and Zinman (2010) whose study in Philippines found out that microfinance had positive effects among male owned firms but not female owned firms. De Mel, McKenzie, and Woodruff (2009) also showed that the effects of micro enterprise participation in microfinance were higher among male owners than female owners in Sri Lanka. This means that there are possible gender gaps within society that may disadvantage women from achieving greater microfinance effects on their businesses. These gaps may be due to the patriarchal nature of the society in many developing countries hence less access to opportunities including financial access, education, training and less ownership of productive assets that may aid performance (De Mel, McKenzie, & Woodruff, 2009; Wawire, 2010) .
On age of the firm, the study established that microfinance had the greatest effects for firms whose ages were up to two years. For these firms, participation in microfinance, on average, increased their annual income by Kshs 51,565. This finding implies that the youngest firms derive the greatest effects from microfinance than the older firms (over 3 years). Therefore, supporting younger firms may be useful in sustaining and growing them, since they have the biggest risk of closing down. For instance, some of the reasons cited for closure or non-growth of MSEs in Kenya are lack of operating funds as well as low access to financial services (Berg et al., 2015; Republic of Kenya, 2016) .
The consideration of age group of owner was important in light of the Government of Kenya's efforts to support the youth entrepreneurship through programmes such as Youth Fund (Republic of Kenya, 2015) . From the results, there was no evidence of microfinance effects on income of enterprises owned by individuals aged between 16 and 34 years. The lower bound age was considered in light of some firm owners starting their businesses after they drop out of school or decide to start their business before their majority age. For the age groups of 35 -45 years and those over 46 years, the ATET was Kshs 51,509 and Kshs 47,251, respectively. This finding implies that the youth business owners (under 35 years) still suffer certain disadvantages such as low experience, training and risk taking abilities which may hinder them from realizing any impacts on their businesses through microfinance. However for the entrepreneurs aged between 35 and 45 years, microfinance effects are significant and greater than those firms whose owners are over 46 years old.
Conclusions
The study`s findings show that participation of MSEs in microfinance has a positive effect on their performance. It is therefore concluded that participation in microfinance is a catalyst for promoting MSE performance. However, since there was evidence that participation in microfinance did not have any effects on the income of female-owned firms, the study concludes that female-owned firms may be prone to gender-specific constraints that need to be addressed in order to increase their performance. This case applies also to firms owned by the youth (<35 years). On age of the firm, the study concludes that promoting participation in microfinance among firms whose ages are up to two years is important in promoting their performance since there were significant effects of microfinance on these firms.
Based on the findings of the study, a number of policy implications have been suggested. Foremost, the government and microfinance providers should put in place policies that would increase participation in microfinance by MSEs. This may be through government and microfinance providers encouraging and upscaling financial literacy programmes and also creating incentives that would increase acquisition of permits and licences by MSEs. To increase performance of youth-owned MSEs (owners who are below 35 years), the government and microfinance providers should address youth-specific barriers that prevent these MSEs from deriving any effects of participation in microfinance. These barriers may include lack of business training and little business experience. This implication rests on the finding that participation in microfinance did not , on average, have any effects for firms whose owners were below 35 years.
In view of supporting young businesses, the government should provide incentives that promote participation in microfinance by MSEs especially those that are below two years of age. This is because the findings indicated that participation in microfinance had the greatest effects among firms in this age bracket. Possible incentives include business training and support, opening up new markets and promoting competitiveness of the MSEs. In addition, microfinance providers should tailor-make their products that provide adequate operating funds and business support to these businesses. Such incentives and products may assist a large number of firms who close their businesses in their early years of operation due to lack of access to operating funds.
In light of the finding that only male-owned firms derived positive and significant impacts from participating in microfinance, the government and microfinance providers should address obstacles that hinder women-owned firms from benefitting from participation in microfinance. Commonly cited obstacles include; less access to financing opportunities, less ownership of productive assets and inadequate business training. Therefore existing programmes and products such as the Women Fund should be upscaled to overcome some of these challenges. Also, products that de-emphasize collateral and promote women training in business should be encouraged. However, a full understanding of the interaction between women specific constraints and participation in microfinance requires a further study. Figure A1 . Density distribution of the propensity score for the treated and control variable after matching 
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